. Assay Optimization. Initial trial to identify the optimal salt concentration and incubation time with salt to obtain different assay responses to the analytes of interest using the MN4-AuNPs. The red lines indicate the proposed optimal test time for each salt concentration tested. Figure S2 . Comparison of Assay Response to Controlled Substances and Fillers. Analytes were dissolved in a 1:1 mixture of methanol:buffer to a concentration of 0.5 mg/mL. Apt-AuNPs were mixed with the analytes and incubated for 30 seconds before NaCl addition. Apt-AuNPs extinction was measured immediately after salt addition: (A) c-AuNPs, (B) MN4-AuNPs and (C) EBA-AuNPs. Figure S3 .Dynamic light scattering data showing particle sizes before and after addition of salt. Each sensor shows the trend that the addition of salt causes the particles to destabilize and aggregate. The target also has an influence on stability, for methanol typically has the smallest size, showing the least reaction with the AuNP. Table S2 . Output data for discriminant analysis of assay response training set shown in Table S1 . Table S3 . Leave-one-out cross validation results obtained with analysis performed on the dataset shown in Table S1 . 
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